The ability of state and local governments to use tax and other fiscal policies to redistribute income may be limited when labor is mobile. An analysis of the allocative and distributional effects of a state income tax shows that, by driving out taxed households, the burden of the tax may be shifted to immobile households and other owners of immobile factors of production and may impose an excess burden on them. The NBER TAXSIM model is used to calculate state income tax burdens for representative high-income households in 1986-1988. Further calculations based on assumed demand elasticities for labor indicate that if high-income households are mobile, the marginal excess burden of income taxes imposed on them may be of substantial size in certain states, especially among the highest income groups.
INTRODUCTION
An important issue for American federalism is the degree to which state and local governments undertake income redistribution policy. Many writers [e.g., Stigler, 1959; Oates, 1968; Musgrave, 1969] have observed that state and local governments may be inherently ill-suited to playing a significant redistributive role in society. The attempt by lower-level governments to redistribute income can give rise to adverse locational incentives. The rich, who must bear heavier taxes to finance redistribution, may leave jurisdictions that attempt to impose heavy burdens on them, while the poor, who reap the benefits of redistribution, may be attracted to jurisdictions that transfer resources in their direction. Such incentives lead to an allocation of households among jurisdictions that is driven by fiscal incentives rather than true social benefits and costs. If the migration response to income redistribution were very large, redistribution by lower-level governments could become completely impracticable. But even if redistribution does not drive away every potential contributor and attract every potential beneficiary, the prospect of significant migration responses might significantly limit the amount a balancing of political and economic constraints. To what extent does labor mobility constrain the income tax policies of the states?
Through the analysis in this paper, I attempt to shed some new light on the use of state income taxes in the United States, and the possible costs to the states of doing so in the face of mobile labor. I begin by developing a simple theoretical structure within which the distributional and allocative consequences of state income taxes and other redistributive fiscal policies can be analyzed and illustrated. When households are mobile, net fiscal benefits and burdens create incentives for them to migrate. The extent to which they do so depends, among other things, on the elasticity of demand for labor in each state. The analysis shows that the distributional impact of redistributive policies varies markedly, depending on whether or not the affected households are mobile among the states. When households are mobile, an attempt to increase their fiscal burden may fail because they can escape such burdens by moving to other states; in doing so, net incomes for those remaining in the taxing jurisdiction may be reduced due to the distortion of workers' locational choices, resulting in an excess burden of taxation.4 I then apply this theoretical framework to the analysis of state income taxes in 1986-88. First, I estimate average tax rates for representative high-income households using the NBER TAXSIM model. These calculations reveal the extent of interstate variation in reliance on income taxation, and the degree to which the states have attempted to use the income tax to differentiate tax burdens by income class. Second, I combine the average tax rate calculations with postulated demands for labor in order to estimate the marginal excess burden that the states might face from taxation of mobile high-income households, assuming that lower-income households and other factors of production are immobile. The assumptions underlying the calculations imply that redistributive policies aimed at transferring income from the mobile rich to the immobile poor may actually lower the net incomes of the poor, once employment and wages have adjusted to their new equilibrium values. The calculations, though highly tentative in nature, provide at least some rough indication of the harm that lower-income residents and other owners of immobile factors in a given state might suffer as a result of the imposition of higher tax burdens on mobile high-income households.
In the conclusion, I summarize some of the main results and discuss both possible implications for policy and some directions for future research.
A FRAMEWORK FOR ANALYSIS
The households living in a given state are affected by a host of state government tax and budgetary policies. Virtually all residents of every state derive at least some benefits from some state public expenditures and bear at least 4 The notion that taxation of labor income can cause resource misallocation resulting in an excess burden is a familiar one, and several excess burden estimates have appeared in prior literature [Hausman, 1985] . However, previous estimates have examined the impact of taxes on labor/ leisure incentives, not locational choice. In the present study, it is assumed that the amount of labor supplied by each worker is completely fixed, so that there is no labor/leisure distortion whatsoever. This concentrates attention on the allocative consequences of taxation resulting from distorted locational incentives. some of the cost of financing state government through tax or other revenue sources. On balance, the totality of these policies have some net impact, positive or negative, on the welfare of each resident household. In principle, one could try to measure the monetary value of all of the benefits and costs experienced by any given household, netting the costs from the benefits to determine the household's net fiscal benefit from state policy. (Following Buchanan [1950] , this net benefit is sometimes called a fiscal residuum.) This simple concept can be used as a starting point for the analysis of the distributional impact of state tax and expenditure policies. For example, some studies [e.g., Pechman, 1985; Berliant and Strauss, 1991] have attempted to ascertain the distribution of state tax burdens by income class in order to assess the equity of state tax systems. A change in federal tax policy such as the repeal of sales tax deductibility can also change the distribution of effective tax burdens by income class [Courant and Rubinfeld, 1987] . Of course, the incidence of taxation is only part of the distributional impact of state fiscal policy. The benefits of primary, secondary, or higher education, of expenditures for health or welfare benefits, and other expenditures combine with the tax system to determine the overall distribution of net fiscal benefits.
The real impact of fiscal benefits and costs cannot be adequately assessed, however, without taking their allocative consequences into account. Of particular interest here is the effect of state fiscal policies on the allocation of mobile labor among the states. The following paragraphs present a simple model which is used to compare the allocative consequences of state fiscal policies in two polar cases: the case where labor is assumed to be completely immobile, and the case where labor is completely and costlessly mobile. Of course, neither of these polar assumptions is likely to be literally valid in any practical context. Analyses that ignore the possibility of labor mobility typically embody the first of these assumptions (though the assumption may be implicit rather than explicit). It is useful to consider the opposing polar case of free mobility for the sake of simplicity and sharp analytical contrast. After comparing the effects of state fiscal policies in these two idealized cases, some of the empirical literature on labor mobility and the consequences of relaxing the strong assumption of costless mobility are discussed.
The basic analytical framework is illustrated in Figure 1 , in which MP, denotes the marginal productivity of labor in state i. For simplicity, suppose that each worker supplies one unit of labor, so that the quantity of labor li measured on the horizontal axis can also be identified with the number of workers in the state. Although not essential for the analysis, it is most convenient here to assume that there is only one homogeneous type of potentially mobile labor; the principles derived under this assumption remain essentially valid in the case where there are many types, but their application becomes more complex in detail. (The calculations in the following section assume that high-and low-income households provide different types of labor.) The MP, curve is drawn downward-sloping to reflect the presence of various immobile factors of production, such as land, other natural resources, some types of highly durable capital and infrastructure, and perhaps other types of labor. Assuming that the labor market is competitive, the MP, schedule shows the gross wage, that is, the wage exclusive of any fiscal burdens or benefits, for any given size of labor force. If ni represents the number of workers "initially" located in state i, and if in the short run labor is immobile, then the market equilibrium wage is OA. A worker's net income in state i could differ from the gross wage for several reasons. First, workers might receive nonwage income, such as interest, dividends, or capital gains. Note that a worker's income from these sources is not dependent on the state of residence; for example, a household residing in California could earn dividends on stock held by a mutual fund in New York, and this income would be unaffected if the household were to move from California to, say, Illinois. Thus, let m (independent of i) represent the nonwage income of a mobile worker. For simplicity, assume this amount to be the same for all mobile workers.
Second, as noted above, tax and expenditure policies alter the net incomes of a state's residents. On the one hand, taxes assessed by the state reduce the net income of its residents. On the other hand, cash and in-kind transfers and other public goods and services provided by the state raise the net incomes of residents. In principle, one could subtract the (monetary) value of all benefits from the total of all taxes to arrive at a measure of the net fiscal burden, denoted by Ti, borne by a worker in state i. This amount could be positive or negative, depending on the size of fiscal burdens relative to fiscal benefits.5 Figure 1 illustrates the simple case where state i imposes a flat s The value of the benefits from public goods and services to mobile residents would ideally be measured by their willingness to pay. Since such valuations are difficult to determine, they are sometimes approximated by the value of public expenditure. While preferable to ignoring benefits altogether, this procedure does not allow for the possibility that public goods may be valued either more or less highly than the outlays made in providing them. Suppose, for instance, state i imposes more taxes on mobile households and uses the proceeds to provide them with additional public services. The increase in taxes alone raises the net fiscal burden on these households. The value of the additional expenditure on public goods is equal to the extra taxes, and if the additional units of public goods are valued at cost, the net fiscal burden for mobile households is unchanged. In reality, however, the public goods could be valued more highly than the cost of provision, in which case the net fiscal burden is actually reduced, despite the increase in taxes.
(If the public goods are valued less highly than the cost of providing them, then of course the net fiscal burden rises.) proportional tax on the total income of its potentially mobile residents, and provides no benefits to them. In this case, the income tax is the sole (state) fiscal variable affecting the net income of the state's residents. The schedule labeled MPi + m -Ti shows the value of after-tax income for these workers for different sizes of the labor force li.6 It is easy to see from this diagram how state fiscal policies affect net incomes in the special case where workers are immobile. If the work force is fixed at ni, then the gross wage is OE, total gross income per worker is OA (the wage OE plus m), the amount of tax is Ti, and income net of tax is OD per worker (OA less TP). The total net fiscal burden on all workers is nT?, which is represented in the diagram by the shaded rectangle ABCD. If the tax on these workers were increased, the net income schedule wi + m -Ti would shift down, the level of gross income per worker OA would remain unchanged, and the net income per worker OA + m -Ti would fall. This extra fiscal burden on workers would create fiscal benefits for other residents of the state, as higher taxes collected from these workers would allow either a reduction in taxes paid by other residents or an increase in public expenditures which benefit them. Now consider what happens when workers are mobile. Suppose that workers employed in other states receive a net income of M. If workers are freely mobile, they will move into state i whenever the net income there exceeds M and will move out whenever net income is lower than M. Suppose that ni workers are initially located in the state. Figure 1 illustrates that migration in either direction is possible, depending on the fiscal policy within the state. It could happen that the net fiscal burden on mobile residents would be zero-whether because they pay no taxes and receive no benefits from state public expenditures, or because the value of the taxes paid just offsets any benefits received. In this case, the curve MPi + m would show the net income attainable by workers in state i at each possible level of employment; with ni workers initially allocated to the state, the net income level would be OA. Since OA exceeds the net income M available in other states, labor would flow into state i. This inflow would drive down the wage rate in state i and equilibrium would finally be reached with employment of l workers, each now earning the same income of M within the state that they could earn elsewhere. Suppose, on the other hand, that the net fiscal burden on mobile residents was positive, with taxes outweighing the value of the benefits from public expenditure. The schedule MPi + m -Ti in Figure 1 illustrates such a case, recalling that it refers to the case where a state income tax is imposed on mobile workers without offsetting benefits. With ni workers initially located in state i, the net income per worker would be OD. This is less than the net income of M that is available outside of the state. Therefore, some workers would leave state i, causing labor to become more scarce within the state and driving the gross wage up to a higher level. Equilibrium would be achieved with a level of employment equal to il, at which the net income within the state rises to the level attainable elsewhere. 6 If t, is the proportional rate of tax, then MPi + m -Ti = (1 -ti)(MPi + m). Note that the amount of the tax per worker, Ti, can and in this case does depend on the size of the work force, since the tax burden varies with the gross wage. In the figure, the tax rate has been assumed to be sufficiently high that after-tax income, including nonwage income, is lower than the gross wage, but this is not a crucial feature of the diagram. How do taxes affect the distribution of income within state i when the taxed workers are mobile? In contrast to the case where these workers are immobile, changes in taxes now change the allocation of resources and the gross or before-tax return to factors of production. Assuming that migration into or out of state i does not appreciably affect the net income of workers in other states, the net income that they receive in equilibrium must still be M.7 In Figure 2 (which shows the same two equilibrium situations as Figure 1 at I* and 1!), the net income of mobile workers is equal to M, both in the initial situation where the net fiscal burden on mobile workers is zero and in the case where the taxes imposed upon them have been increased and result in a net burden.Thus, with the higher taxes, the gross income per mobile worker must rise to OF in order to offset the added tax burden of T'. The outflow of mobile labor that brings this about, however, also lowers the productivity of the immobile factors of production, and their equilibrium gross incomes fall accordingly. The revenue collected from heavier taxation of mobile workers can be used to benefit these immobile factors-for example, by reducing the taxes assessed on them-and this partially offsets the reduction in before-tax income that they suffer due to lost productivity. However, on balance, the added revenue from the higher tax on mobile labor must fall short of the loss in the gross income of the immobile factor owners, so that even if all of this incremental revenue is paid to them, either directly through some form of transfer payment or indirectly through a reduction in their own tax burden, they must end up with lower net incomes. The net loss borne by the immobile 7 Actually, even if state i is "small," taxes there will still depress the equilibrium net return in the rest of the economy. This effect will be small in per worker terms, though in aggregate terms it will be of the order of magnitude of the tax collected instate i. See Bradford [ 1978] and Wildasin [1986, pp. 107-108] for the demonstration of these results in the case of property taxation. For the purposes of the present analysis, these general equilibrium effects on the level of net income in the rest of the economy can be ignored. factor owners is the familiar excess burden of taxation, and it is represented in Figure 2 by the triangle GHJ.8 Note that the magnitude of this excess burden, and the amount of the tax base that is lost due to taxation, depend on the elasticity of demand for the immobile factor (the MPi curve). The more elastic this demand, the larger is the reduction in employment i* -i! brought about by an increase in the net fiscal burden on mobile workers, and the broader is the base of the excess burden triangle GHJ. Intuitively, the greater the elasticity of demand for labor, the larger is the misallocation of resources that can result from the distorted allocative incentives associated with state tax and expenditure policies.
A comparison of the effect of taxation in the case where labor is immobile with the case where it is mobile reveals several important points. First, in the immobile case, higher taxes do not drive out the taxed factor and, as a result, factor supplies and gross factor returns are unchanged. A tax on one factor that supports transfers or tax reductions for another factor directly alters the net income distribution. In the mobile case, on the other hand, a tax on a mobile factor reduces its supply to the state, raising its before-tax return and (typically) lowering the before-tax return to the immobile factors. These changes in gross returns shift the burden of the tax on the mobile factor to the immobile factor owners.9 If there is some fixed external net return available to the mobile factor, the tax imposed upon it by the state does not depress its net return. Furthermore, the revenue derived from this tax is insufficient to compensate the immobile factor owners for the reduction in their gross incomes that the tax, and the ensuing reallocation of mobile labor, brings about. Thus, the distributional impact of a state income tax or other state fiscal policies can vary enormously, depending on the mobility of factors of production.
So far we have explored the impact of state fiscal policies on labor allocation and income distribution in the two polar cases where labor is either completely immobile or completely mobile. Whether any particular type of labor is really mobile or not is an empirical question whose answer depends in part on the time frame of the analysis and its intended application. Undoubtedly, labor migration is not perfectly costless. Migrants (or their employers) bear both pecuniary and nonpecuniary costs. Transportation costs, search costs, and the loss of many types of location-specific human capital all tend to inhibit migration. These costs vary across individuals, in part systematically and in part idiosyncratically. A young person just completing college, a couple 8 The reduction in the gross income of the immobile factors is equal to the area of the trapezoid FGHM in Figure 2 . This area, which can be interpreted as a type of "consumer surplus" loss, is equal to the value of the lost output in the state due to the outflow of mobile labor minus the change in wage payments to mobile workers, and thus constitutes the loss in the gross return to the immobile factors that are employed in the state. The amount of additional tax revenue collected from the imposition of the added fiscal burden T' on the mobile workers is TI1l, shown in Figure 2 by the rectangle FGJM. If all of this incremental revenue is paid over to the immobile factor owners, it offsets a portion of the reduction in their gross income. However, the area of trapezoid FGHM exceeds that of rectangle FGJM by the area of the triangle GHJ; this excess of the loss of gross income over the amount of revenue collected is the excess burden of the tax. These considerations suggest that there is no simple characterization of labor as either "mobile" or "immobile." Rather, the nature of the migration responses to redistribution policies by state governments is conditional on the type and duration of policy under consideration. A permanent policy of redistributive taxes and transfers is likely to have a larger impact than a temporary one, both because the anticipated gains or losses from redistribution are greater if they are permanent and because a higher proportion of households are likely to experience circumstances conducive to migration (family changes, occupational switches, etc.) over a long period of time. Accordingly, we might expect a change in redistributive policy by one state to have a rather small effect on the interstate allocation of labor in the "short run." In the context of the analysis above, this policy would be expected to have a significant effect on the net distribution of income over a short time horizon. If sustained over time, however, such a policy could have a large effect on migration and thus on gross factor prices. As gross factor prices adjust to changes in labor supply, the redistributive impact of the policy would be attenuated and perhaps, in the end, completely undone.
The assumption of perfectly costless migration used in the analysis of Figures 1 and 2 is an idealization. Even in the long run, labor cannot migrate at absolutely zero cost. However, the essential conclusions of the analysis are not necessarily invalidated when this extreme assumption is relaxed. First, it is unnecessary to assume that all of the taxed workers are costlessly mobile. In Figure 2 , 1 workers remain in state i even after all adjustments to higher taxes have taken place. Realistically, some workers of a given type might be mobile and others immobile, but all that is necessary for the analysis is that some workers remain mobile at the margin. For instance, suppose that a state is considering a tax increase that would cause the equilibrium labor force to shrink by 5% relative to its current level. If at least 5% of the workers are costlessly mobile (in the long run), the final adjustment of employment and wages in response to the tax will not be effectively hindered by whatever costs might inhibit migration by the other 95% of the labor force. They do not need to move in order to complete the adjustment of the labor market to its new equilibrium in any case, so the fact that migration would be costly for them is actually irrelevant. What is critical is that there be enough workers able to move, in the long run, to prevent persistent differences in real net incomes among the states. (When there are several types of labor, as discussed in the next section, the crucial issue is whether there are enough mobile workers of a given type to equalize net incomes among the states for the workers of that type.) This is a much weaker assumption than that of costless mobility for all workers. Second, when allowing for mobility of labor, it is not absolutely essential to assume that migration is completely costless. Imagine that the cost of migration is c per worker. If the fiscal burden on potentially mobile workers is less than c, then no migration would occur and the impact of taxation is as described for the case of immobile labor. If the fiscal burden is higher than c, then taxation triggers migration, and in this case its effect is essentially just as described for the costless migration case. We need only reinterpret M in Figure 2 as the income attainable in another location, net of migration costs. Under this interpretation, the analysis of the imposition of a net fiscal burden on potentially mobile workers in state i proceeds almost exactly as before. That analysis leads again to the conclusion that the burden of redistributive taxation may be largely shifted from mobile to immobile factors of production, provided that enough redistribution is undertaken that it produces some migration response at the margin.
STATE INCOME TAXES ON HIGH-INCOME HOUSEHOLDS, 1986-1988
This section applies the foregoing theoretical framework by analyzing state income taxes on high-income households in 1986 and 1988. There are several reasons for restricting attention to high-income households. First, they are likely to be a group for which mobility is relatively high. This is debatable, of course, but in general one would expect that the size of the employment "market area" for high-income, high-skill workers would be relatively large and that they would have relatively good information about market conditions in other states. Second, the incidence and allocative consequences of taxes on high-income households is of importance for policy purposes, in part because these households receive a large share of total income and pay a large share of state income taxes. Third, as a purely pragmatic matter, while it is very difficult to measure net fiscal benefits or burdens for any group of households, this difficulty is perhaps minimized in the case of high-income households. These households are unlikely to be major beneficiaries of redistributive transfer programs (AFDC, state-subsidized health care, housing, and the like). Other public services certainly do benefit them, but it is probably true nevertheless that benefits relative to income are relatively small for most high-income households. Ignoring these benefits, which is a practical necessity, probably distorts the estimate of fiscal benefits less for these than for other households. Furthermore, restricting attention to income taxation to the exclusion of other taxes is, again, probably less misleading for highincome households than for others. While exemptions and some rate progressivity make the state income tax perhaps less crucial for lower-income households than sales taxes or other state revenue sources, the state income tax (in states where this tax is used) is certain to reach high-income households and, indeed, to be in many cases the major state tax that they face. Sales and other consumption-based taxes would typically rise less in proportion to income and would therefore be relatively less important for households with high incomes."
As a first step in the empirical analysis, one must begin with a determination of the size of statutory state income tax burdens. Note that what matters, both for distributional purposes and from the viewpoint of locational incentives, is the total income tax that a taxpayer must bear, conditional on residing in a given state. In analyzing the effects of taxes on labor supply, we are accustomed to thinking about marginal tax rates, since they affect the return to the individual worker from supplying additional hours of work. However, the number of households who wish to reside in a given state will depend on exemptions, the tax treatment of capital income, and any other feature of the state income tax structure that affects the total burden that the taxpayer must bear. Marginal rates, though important, do not really capture the relevant information about state tax policy for our purposes.
The NBER TAXSIM state income tax calculator, however, makes it possible to examine all the features of state income tax policy that are relevant for locational choice. Given a taxpayer with specified attributes, such as filing status (marital status, number of children, and so on), income by type, and " Taxes on luxury goods provide an obvious exception to this statement, but it remains generally valid. Note that the act of consumption, in a life-cycle setting, need not occur in the same state where income is received. Thus, the level of a state's general sales tax would be less important to a household with high current income than its income tax. The latter is assessed when and where the income is received, while a high-income household that is saving from current income can defer the sales tax and thus escape it altogether by moving to another state later in life, for example, in retirement, when previous savings are decumulated and consumed. Thus, even if all income is ultimately consumed over the course of the life-cycle, a state's sales tax would not necessarily impose much burden on middle-aged, high-income life-cycle savers compared to its income tax. The simple unweighted mean average tax rates for the 43 states with some form of income tax, shown at the end of the table, range from about 3.5 percent at the lower end of the income classes considered ($50,000-$55,000) up to about 7 percent. But both the level and the degree of progressivity of state tax burdens vary widely among the states. Some states, such as Pennsylvania, have income tax rates that are relatively low and quite stable across income classes. New Jersey's income tax (in the years reported) is quite low for incomes between $50,000 and $100,000, but it rises quite sharply for the highest income groups. New York stands out as a high-tax state, with income tax rates well above average at all income levels shown. Its tax rate rises to above 10% in the highest classes; in this respect it is somewhat unusual but by no means unique. (California, Hawaii, Minnesota, Montana, Oregon, and the District of Columbia all have tax rates on the highest income class that exceed 10% for at least one year, and many other states tax the highest income groups at rates in excess of 9%.) The case of Connecticut is perhaps of particular interest in view of recent highly publicized debates there concerning state income taxation. In the years analyzed, Connecticut did not tax wage income, but capital income was subject to tax. The tax burden on representative taxpayers with income below $100,000 was accordingly relatively low, since most income for such taxpayers is derived from earnings. However, capital income is proportionally much more important for the highest income groups and for them, the Connecticut state income tax was far from negligible, amounting to 5-7 percent of income.
Comparing 1986 and 1988, the average figures at the end of the table indicate that state income taxes were generally higher in 1988 than in 1986. The changes in average tax rates between these two years, however, varied quite a lot among the states. In many cases, average tax rates changed by only a percentage point or so, sometimes falling and sometimes rising. As might be expected, the largest tax rate changes occurred in the highest income classes, frequently rising by two percentage points or even more (see, e.g., Minnesota, Montana, and Utah). In a significant number of states, however, tax rates on the highest income classes fell significantly between 1986 and 1988 (see e.g., Nebraska, Rhode Island, and Vermont). Despite interesting changes in particular states, however, it is difficult to see a major overall trend in state income tax rates between 1986 and 1988 in these data.
It is difficult to say a priori whether these state tax burdens are "large enough" relative to migration costs to affect the locational choices of highincome households. If the state tax policies shown in Table 1 are "typical" in the sense that the years 1986-88 were not characterized by exceptionally high or low tax burdens, a potential migrant would presumably anticipate that burdens of approximately the size shown in the table would persist over time. A tax equal to 5 percent of income per year for a period of between 5 and 10 classes. To the extent that this is true, the tax burdens reported in Table 1 are overstated. The use of 1986 data to determine the share of income attributable to different income sources (i.e., earnings, capital gains, etc.) could be misleading in that it appears that capital gains realizations were unusually high in that year [see Berliant and Strauss, 1991, for discussion of this point]; this would be of importance mainly for the two highest income classes considered here. Finally, it might be noted that the realization of capital gains income is often rather discretionary, and a household living in a state that taxes capital gains heavily might postpone realizations until after a move to another state. years, discounted at rates of between 5 and 10 percent, has a present value equal to about 20-40 percent of annual income. For households with incomes of $50,000, $100,000, and $200,000, this present value amounts to $10,000-$20,000, $20,000-$40,000, and $40,000-$80,000, respectively. The out-of-pocket costs of migration might amount to 20-25 percent of income in a typical case.14 Thus, for households considering relocating for periods of 5-10 years, and a fortiori for those planning moves of longer duration, tax burdens of this magnitude could dominate migration costs, though these costs are certainly not negligible. Under the assumption that high-income households are mobile, the theoretical analysis of the preceding section implies that taxes imposed on them may, on balance, reduce the net income of immobile factors of production. In particular, if low-income households are immobile, state income taxes on the rich might in the end hurt the poor. Recall the basic mechanism through which this occurs. Taxation of the rich generates revenue which can be transferred to the poor or spent on public services that benefit them. However, taxation of the rich also drives some of them out of the state. The reduction of their labor supply makes the labor services that they provide more scarce and increases their gross earnings, while simultaneously lowering the productivity of poor workers or other immobile factors of production and thus lowering their gross returns. The loss of gross income to the immobile factors is greater than the tax revenue generated by taxation of the rich, the difference between the two being a type of excess burden. Starting from any given level of taxation of the rich, raising still another dollar of revenue by taxing them more heavily produces a marginal excess burden, that is, an incremental loss of net income for the immobile factor owners. This marginal excess burden can be viewed as the real cost to the immobile factor owners of raising incremental units of revenue-or what in the literature is often called the "marginal cost of public funds."15
Measuring the marginal excess burden of taxation on mobile households for a given state is a complex undertaking, in general. First, one needs to identify which households should be regarded as mobile and which as immobile. As already discussed, this issue cannot easily be settled. The following discussion will proceed on the assumption that high-income households are mobile and that low-income households are not, on the grounds that this is at least an interesting case to explore. Nevertheless, the division of households into mobile and immobile groups is debatable and other cases deserve attention. Measuring the marginal excess burden of taxation also requires an estimate of the net fiscal burden or benefit of mobile households. In the following calculations, it will be assumed initially that the net fiscal burdens on high-income households in each state are equal to the state income tax burdens reported in Table 1 . The limitations of this assumption have already been discussed and need not be reviewed again here, but these limitations should be borne in mind in interpreting the results. The sensitivity of the marginal excess burden estimates to different assumed values for the net fiscal burdens on high-income households is discussed later.
As indicated by the diagrammatic analysis presented in Figures 1 and 2 , the marginal excess burden of state taxation of mobile labor also depends on the demand conditions for mobile workers. If the demand elasticity for mobile workers is very small, a state income tax on these workers will not have much impact on the equilibrium amount of labor employed, and the marginal excess burden of taxation will be small, whereas the opposite is true if the demand elasticity is high. This insight, derived from the simple diagrammatic analysis where there is only one type of taxed mobile labor, remains essentially valid when there are several types of labor, as assumed in this section. It must be qualified somewhat, however, because taxation of any one type of mobile labor will generally shift the demand for other factors, giving rise to secondary changes in the net return to immobile factors. For instance, a tax on one labor type, such as high skill labor, reduces its equilibrium quantity. This raises the productivity of substitute inputs and lowers the productivity of complementary inputs. These other inputs may include other types of labor, such as low-skill workers; if low-and high-skill labor are complementary inputs, for example, then higher taxation of mobile high-skill labor will tend to lower the productivity and wages of low-skill workers. If the complement and substitute inputs are mobile, their equilibrium quantities will adjust until net returns are again equalized among the states; if they are immobile, their equilibrium gross and net returns will change. Changes in the quantities or returns to other inputs will induce changes in tax revenue which need to be taken into account. The range of such effects expands when there are many different types of labor and other inputs.16
A full-blown empirical analysis of the demand for mobile labor lies beyond the scope of this paper. However, it is nevertheless possible to derive some illustrative results for a natural benchmark case. Suppose that total production in each state is described by a Cobb-Douglas production function for which the inputs are the labor of mobile workers in different income classes, along with immobile labor and other factors.17 Assume that all households with incomes in the $50,000-$55,000 class and up are mobile, and that the share of gross income accruing to the members of each class in each state (the share parameters of the Cobb-Douglas production function) is equal to the amount of wage income reported by that class for 1986 federal income tax purposes expressed as a share of national income for 1986. Starting with some initially given level of tax rates for each state and income class (namely, the rates reported in Table 1 ), suppose that a given state's income tax structure is marginally adjusted in such a way as to raise $1 of additional income tax revenue from a given income class j, while holding fixed the revenue collected from every other class. Under the assumptions made, it is possible to assess the marginal excess burden associated with such a tax change."' Basically, a higher tax on class j causes an outflow of workers in class j and, given the Cobb-Douglas technology, in other classes as well.19 The gross income of the 16 In full generality, this presents a complex problem in second-best general equilibrium welfare economics. The basic principles of analysis for such problems are well-understood. Empirical application, however, requires a fully specified general equilibrium model. A computable general equilibrium model would be a useful tool for a detailed analysis of this type. (Indeed, such models have already been fruitfully applied to public finance problems at the regional level. As one example, see Kimbell and Harrison [1984] .) 17 The form of the production function for state i is thus Qi immobile factors must therefore fall. Suppose that the extra $1 in revenue from the tax on class j is used to provide partial compensation to the immobile factor owners. The excess of the loss of gross income to the immobile factors over the $1 of extra revenue is the marginal excess burden associated with the taxation of class j. Table 2 differ from one state to another only because the average tax rates appearing in Table 1 Table 2 . This net gain would be realized as the result of an increase in the equilibrium number of taxpayers in the highest income class and a reduction in the number of households in the lower class, along with some secondary adjustments in the supplies of workers in other income classes, while keeping total revenue constant.
In the case of Alabama, the marginal cost of raising revenue from mobile workers is not very high, although it does rise sharply for the highest income group. The estimated gains from reallocating tax burdens among most income classes are trivial. In other states, income taxes are sometimes quite a bit higher, and so the marginal cost of raising funds is correspondingly higher. The marginal cost of raising income tax revenue seldom exceeds 10 percent for income classes below $100,000. For the $50,000-$55,000 class, the marginal cost is typically in the neighborhood of 5 percent. For the highest income groups, however, the cost can become quite large, even in states with relatively low tax rates. For instance, the marginal cost exceeds 10 percent for the highest income classes in Pennsylvania and Illinois, states whose tax rates are low and stable across income classes. The high marginal cost of taxation for the highest income groups is, in general, attributable to the high share of capital income relative to wage income received by these households and the fact that the entire burden of adjustment to the state income tax falls on the labor market. In the states with high and progressive income taxes, the marginal cost of raising revenue from the highest income taxpayers can approach or even exceed 50%. For those with incomes in the range of $100,000-$500,000, the marginal cost tends to be quite a bit smaller, but in a number of cases-for example, California, Delaware, Hawaii, Maine, Massachusetts, Minnesota (1988), Montana (1988), Nebraska (1986), New York, Ohio, Oregon, Vermont (1986), West Virginia, and Wisconsin-these groups have an estimated marginal cost in the 15-20 percent range. It should be recalled here that these excess burden estimates reflect only the locational distortions introduced by state income taxes. In particular, individual labor supply has been assumed to be completely fixed, so that the potential impact of state income taxes on hours of work and on labor force participation has been ignored.
For some states, the calculations suggest that there could be nontrivial gains from reallocation of tax burdens by income class. For instance, in California, the marginal excess burden of taxation of the highest income classes exceeds that in the lower classes by 20-50 percent; that is, lowering taxes on the highest income groups and making up the lost revenue through higher taxes on those with somewhat lower incomes could increase the net income of immobile factors by this percentage of the revenue reallocated. States for which the marginal cost of raising revenue for the $200,000-$500,000 class exceeds that for the $50,000-$55,000 class by 10 percent or more include Arkansas, Connecticut, Delaware, Hawaii, Iowa, Maine, Massachusetts, Minnesota (1988), Montana (1988), Nebraska, New Mexico, New York, North Carolina, Ohio, Oregon, Rhode Island, Utah (1988), Vermont, West Virginia, and Wisconsin. Given the assumptions underlying the analysis, it would appear that these states have chosen tax structures that do not produce the desired level of revenue in a fashion that minimizes the burden on their immobile taxpayers-assumed here to include low-income households. Mobility of the tax base imposes constraints on a state, but, given those constraints, it would be desirable to optimize within them. Abstracting from various qualifications to the analysis, these results suggest that if highincome households are really mobile, it could be advisable, in many states, to tax those in the highest income groups at average rates closer to those imposed on taxpayers with somewhat less income.20
The preceding calculations have focused entirely on the effect of state income taxes on migration, considered in isolation from all other fiscal benefits and burdens. It was argued above that the state income tax is likely to be of particular importance for high-income households, but other taxes and fees do affect them nevertheless. Similarly, although high-income households are typically not the recipients of cash or in-kind benefits from state transfer programs, they may benefit indirectly from such policies. They may also benefit from other public expenditures. The estimates in Table 2 are thus based on a rather imperfect assessment of net fiscal burdens by income class, one which omits some fiscal benefits and some fiscal burdens. Unfortunately, the development of more accurate and comprehensive measures of fiscal burdens and benefits, broken down by income class and by state, is a difficult undertaking. Benefit measurement in particular is fraught with problems. Yet even without comprehensive measures of fiscal burdens and benefits, it is possible at least to experiment with different assumed values in order to see how the results depend on the net fiscal burden estimates.
There are many possible assumptions about fiscal burdens that one might consider in deriving marginal excess burden estimates, but the amount of data generated by such experiments quickly becomes difficult to manage. Thus, only one simple case is considered here. Suppose that high-income households actually receive substantial benefits from the public goods that are financed by state income taxes, and that the level of benefits that they enjoy is higher in high-tax than in low-tax states. One can obtain a rough estimate of the marginal excess burden from taxation in this case by scaling the net fiscal burden estimates in proportion to state income tax burdens as reported in Table 1 . As one example among many possible, suppose that the net fiscal burden, by income class and state, is only 50 percent of the amount given in Table 1 . From general theoretical considerations, we expect that a 50 percent reduction in the value of the net fiscal burden on mobile households 20 The fact that lower-income households might benefit from reductions in the taxes imposed on the highest income groups leads one to wonder whether these groups might form a political coalition-a possibility reminiscent of Stigler (1970) .
should only lower the marginal excess burden from taxation, and should do so more than proportionally. Calculations bear this out, across all income classes and states.21 The reduction in excess burden is most marked for the highest income classes. For instance, the estimates in Table 2 indicate that an increase in the amount of income tax imposed on the highest income class could lower the net income of low-income households or other immobile factor owners by 25 percent or more of the incremental revenue in over half the states. By contrast, if the net fiscal burden is only 50 percent of that previously assumed, the marginal excess burden just reaches 25 percent for New York and exceeds 20 percent in only three other states. For households in the $100,000-$200,000 income class, Table 2 indicates that the marginal excess burden from taxation exceeds 10% in over half the states; when the net fiscal burden is assumed to be only 50 percent as large, the marginal excess burden is less than 10 percent in all states. For households in the $50,000-$55,000 income class, the marginal excess burden falls by approximately 50 percent or slightly more when the net fiscal burden is assumed to be 50 percent smaller. The overall effect of assuming proportionally smaller fiscal burdens for states and income classes, then, is to lower the highest estimated marginal excess burdens quite considerably and, in general, to reduce the variation in this marginal excess burden across income classes and states.
CONCLUSION
It has long been recognized that the mobility of taxpayers can constrain the ability of lower-level governments in a federation to redistribute income via income taxes or other fiscal instruments. A simple theoretical analysis shows that taxation of mobile workers shifts the real burden of taxation from them to the owners of immobile factors of production, such as land, long-lived capital, or immobile workers. Furthermore, the reallocation of labor that results from redistributive taxation results in an excess burden on the immobile factor owners. The marginal excess burden from taxation provides a measure of the extent to which the mobility of taxed factors make them less suitable objects of taxation. This is in contrast to the situation where the taxed workers are immobile. In that case, there is no marginal excess burden from taxation resulting from the relocation of labor, and the burden of the tax is not shifted from the taxed factor. Estimates of the average state income tax rates facing representative highincome taxpayers were generated using the NBER TAXSIM state income tax calculator. Together with an assumption about the nature of the production technology, which makes it possible to determine demand elasticities for labor, these average tax rate data can be used to derive estimates of the marginal excess burden of state income taxation, by income class, in states using such a tax. The calculations suggest that while these marginal excess burdens are quite small in some states, they are potentially more important in others, especially for the highest income classes. It is noteworthy that taxation of capital income at the personal level affects the locational choices of mobile taxpayers, not just the taxation of wage income. For high-income taxpayers, capital income is a high proportion of total income and state income tax burdens on this capital income can create large distortions of locational choices for these individuals: personal capital income taxation can have large effects on local labor markets.
These marginal excess burden estimates are sensitive to several underlying assumptions, and it would be inappropriate to regard them as other than illustrative. Perhaps most important, the calculations rely on the assumption that high-income households are mobile while low-income households are not. The notion that a state could raise the net incomes of its low-income residents by reducing state income taxes on the rich is perhaps the most paradoxical finding from the analysis here. The reason that this could conceivably occur is that if the rich are mobile, it simply may not be possible for any one state to impose a net burden on its rich residents; the attempt to do so could be worse than self-defeating because it drives out resources-the skills of the high-income households-that help to raise the productivity of lowincome residents.
The fact that the incidence of a tax on high-income labor differs so dramatically depending on whether or not that labor is assumed to be mobile suggests that the analysis should be extended to take explicit account of temporal factors. An unexpected increase in state income taxes may not give rise to an immediate and sizable migration response, implying that, in the short run, such a tax can be used to capture income from the statutory taxpayers that can be appropriated for use by, or on behalf of, others. However, the attempt by a state to take advantage of this temporary power may lead to very different consequences as the labor market adjusts to a higher tax. Migration undertaken to avoid the tax gives rise to changes in wage rates and other factor returns that can completely reverse the short-term distributional impact of the tax. The difference between the short-and long-run impact of taxes on mobile labor may present political decisionmakers with an opportunity to transfer income in favor of certain constituencies for some period of time, though these benefits may come to them at the cost of longer-term harm. It is tempting to speculate that policy in states with especially high state income taxes may be driven by an attempt to reap short-term political gains. These states may, however, have high income taxes for a variety of other reasons-for instance, because they are experiencing particularly heavy demands for public services for some reason. The analysis presented here can only suggest that a more explicit investigation of the short-and long-run trade-offs facing policymakers in taxing mobile households might prove informative. Perhaps empirical analyses of state and local policy determination such as those of Inman [1989] and Chernick [1991] could be extended to shed light on the nature of these trade-offs and the way that policymakers resolve them.
APPENDIX
This appendix describes how the NBER TAXSIM model was used to calculate the state income tax liabilities discussed in the text.
The TAXSIM state and federal income tax calculators require a complete specification of the relevant attributes of the taxpaying unit, such as family size, income by source, and deductible expenses. For this project, the 1986 Statistics of Income(SOI) served as the main source for information on taxpayer income and expenses. Since most high-income taxpayers itemize their deductible expenses, only SOI data for itemizers were used. 22 The aggregate data on itemizing taxpayers with adjusted gross income (AGI) of $20,000 or more show that almost all income derives from a rather limited number of sources. Wages, interest, dividends, and capital gains accounted for the bulk of income in these income classes. Since the "typical" taxpayer obtains very little income from other sources, the households used in the TAXSIM calculations were assumed to have only these income sources. In each AGI class, the hypothetical TAXSIM household was assumed to receive amounts of wage, interest, dividend, and capital gains AGI that were average for the class. Since some AGI is obtained from other sources, these four items add up to less than average AGI for each class. The amount of income assumed to derive from each of these sources was therefore scaled-up proportionately so that the hypothetical household in each class would have an AGI equal to that of the class average. (This proportional scaling preserves the relative shares of the four sources of income.) Since 1986 federal tax law permitted an exclusion of $100 of dividends ($200 for a married couple filing jointly) and since 60 percent of long-term capital gains were excluded from taxation, the AGI for each class was grossed-up to determine the total dividend and long-term capital gains income from which AGI was derived.
A review of SOI data on itemized deductions shows that the vast bulk of all deductions derive from interest expense, state and local taxes, and charitable contributions. (These items accounted for most itemized deductions in AGI classes from $20,000 and up in 1986.) Other deductions were therefore ignored in the TAXSIM calculations. For each AGI class, the mean 1986 deductions for these items, and mean 1986 total deductions, were calculated. (In the case of interest expense, mortgage interest was treated separately from other interest expense. Deductions for state and local taxes were disaggregated into income, sales, property, and other taxes.) The hypothetical taxpayer in each AGI class was first assumed to have itemizable expenses of these types equal to those of the class average. Then these expenses were scaled-up proportionately so that they would total to the observed class mean itemized expenses from all sources.
The levels of income and deductions in each class thus derived were used to calculate 1986, 1987, and 1988 federal and state income tax liabilities for three household types: single taxpayers, married couples (filing jointly) with no children, and married couples (filing jointly) with two children. The taxpayer attributes were held fixed from year to year, so that the reported tax liabilities arise only from changes in federal or state tax law. In particular, holding grossed-up income fixed means that taxable dividend and capital gains income increased as the TRA86 reforms eliminated the dividend and long-term capital gains exclusions, as well as the deductions for personal interest expense and state sales taxes.
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